Individuals with spinal cord injury (SCI) tend to report poorer quality of life (QOL) than people without a physical disability. Leisure-time physical activity (LTPA) has been shown to improve the QOL of people with and without disabilities and chronic conditions. The purpose of this systematic review was to examine the LTPA-QOL relationship among people with SCI by focusing on both objective and subjective QOL for both global QOL and domain-specific (physical, psychological, social) QOL. Results suggest that LTPA is significantly associated with increases in both objective and subjective QOL in global QOL and all three QOL domains, with relatively few studies demonstrating a negative or nonsignificant relationship. Recommendations for future QOL research and interventions are discussed.
Damage to the spinal cord can result in chronic motor and sensory impairments that may lead to a lifetime of profound disability (Nash, 2005) . Approximately 2.1 million people in Canada and the United States are currently living with either a traumatic or nontraumatic spinal cord injury (SCI; Christopher and Dana Reeve Foundation, 2012; Rick Hansen Institute, 2010) . Every year in North America, approximately 16,200 individuals sustain a SCI, with the greatest incidence being among young adults (National Spinal Cord Injury Statistical Center, 2011; Rick Hansen Institute, 2010) . Despite the potential health complications that come secondary to a SCI (e.g., obesity, cardiovascular disease, pressure sores, and infections of the skin, bladder, and respiratory system; Anson & Shepherd, 1996) , advances in medical treatments and technologies in recent decades have increased the life expectancy of adults with SCI (Rick Hansen Institute, 2010) . However, during these years of compromised physical ability, individuals with SCI often experience a concomitant decline in their psychological and social functioning (Anson & Shepherd, 1996) , and a decrease in their quality of life (QOL).
Often thought of as "goodness of life," QOL refers to the congruency between 1) one's standards and expectations for one's life (which are influenced by both biological and social needs), and 2) one's current level of achievement of those standards and expectations (Dijkers, 2003 (Dijkers, , 2005 . This congruency can be viewed as an objective entity (e.g., whether one's achievements are meeting one's expectations) or as a subjective entity (e.g., one's affective or cognitive reaction to the level of congruency between one's achievements and expectations; Dijkers, 2003 Dijkers, , 2005 ; see Figure 1 1 ). 2 Within Dijkers' framework, objective QOL can be conceptualized as "What I achieve," while subjective QOL can be conceptualized as "What I think or feel about my achievements in line with my expectations." Since one's current achievements and expectations can change with time, both objective and subjective QOL are dynamic (Dijkers, 2003 (Dijkers, , 2005 ; that is, what one expects to have or what one currently has may objectively change as one's needs and standards change, altering the congruency between one's achievements and expectations (i.e., objective QOL), and potentially impacting thoughts and feelings about one's achievements (i.e., subjective QOL).
People with SCI tend to report poorer overall QOL than people without a physical disability (Dijkers, 1997) . A recent meta-analysis revealed that the differences in ratings of QOL between individuals with and without SCI are quite large (effect size (ES) = -.77; Post & van Leeuwen, 2012) . This means that people with SCI, on average, have a lower QOL compared with their ablebodied counterparts. As such, there has been a shift in focus among both researchers and clinicians from simply measuring QOL to determining the predictors of QOL, as well as designing interventions to improve QOL, in this population (Dijkers, 1999; Noreau and Shephard, 1995) .
One such intervention that has been shown to improve QOL is leisure-time physical activity (LTPA; Gillison et al., 2009) . LTPA refers to any physical activity that an individual chooses to do in his/her spare time, and can include aerobic and strength-training exercise, sport participation, and physically active engagement in play and hobbies (Godin & Shephard, 1985) . In the LTPA literature, QOL has been conceptualized somewhat differently than in Dijkers' model; the LTPA literature typically distinguishes between global QOL (i.e., one's overall life satisfaction or well-being) and three QOL domains: physical (i.e., pertaining to one's physical functioning, such as health status), psychological (i.e., pertaining to both one's emotional well-being, such as anxiety and depression, and one's cognitive functioning, such as mental capacity), and social (i.e., pertaining to one's social roles and functioning, such as marital and occupational status). For example, Rejeski, Brawley, and Shumaker (1996) reviewed the influence of LTPA on physical, psychological, and social QOL domains among arthritic, geriatric, and cardiovascular and pulmonary diseases populations. Courneya and Friedenreich (1999) reviewed the impact of LTPA on global QOL and physical and psychological QOL domains among cancer survivors. In Gillison and colleagues' (2009) metaanalysis, different effect sizes were calculated for the influence of LTPA participation on global QOL and on physical, psychological, and social QOL domains among healthy and chronic disease populations. Taken together, these reviews examining the relationship between LTPA and QOL suggest that certain QOL domains are most influenced by LTPA (Courneya & Friedenreich, 1999; Gillison et al., 2009; Rejeski, Brawley, & Shumaker, 1996) . Changes in these domains have been shown to be antecedents of changes in global QOL and to mediate the LTPA-QOL relationship in a variety of populations (Elavsky et al., 2005; McAuley et al., 2006; , including individuals with SCI (Martin Ginis et al., 2012; Putzke, Richards, Hicken, & DeVivo, 2002; Sweet, Martin Ginis, Tomasone, 2013) .
In balancing Dijkers' (2003 Dijkers' ( , 2005 conceptualization of QOL within the context of SCI and disability with the conceptualization of QOL within the LTPA literature, 3 we propose that people can have both an objective and subjective view of their global QOL and an objective and subjective view of each of the physical, psychological, and social QOL domains. For example, an individual with SCI may have a low objective physical QOL because of the discrepancy between his current physical ability (i.e., he is unable to use his legs for motor tasks) and his expectations for his physical ability (i.e., being able to pedal on a bike for exercise). Yet, he may have a high subjective physical QOL if he assesses this gap as satisfactory (i.e., he is happy with his ability to perform activities of daily living independently).
LTPA interventions have been shown to increase the different domains of QOL among both healthy people (i.e., those without a chronic disease or impairment, such that exercise is done for the purposes of leisure, health promotion, and disease prevention) and people with disabilities or chronic conditions (i.e., those with impairments that compromise physical health status-for example, obesity, cardiovascular disease, and cancersuch that exercise is done for rehabilitation or disease maintenance; Courneya & Friedenreich, 1999; Gillison et al., 2009; Rejeski, Brawley, & Shumaker, 1996) . For example, a meta-analysis indicated that three to sixmonths of exercise performed by a range of clinical populations had a small but significant effect on global QOL (ES = 0.27), and small, but nonsignificant, effects for individual QOL domains (e.g., physical, psychological, social; range of ES = -0.26 to 0.19; Gillison et al., 2009 ). The same meta-analysis revealed that equivalent exercise interventions among healthy populations had no significant effect on global QOL; however, significant improvements were reported in physical and psychological QOL domains (ES = 0.22, and ES = 0.21, respectively). As these results indicate, in general, LTPA has differential effects on the various QOL domains, and these effects may differ across populations (Lox, Martin Ginis, & Petruzzello, 2010) . While people with SCI have been included in previous syntheses of the LTPA-QOL research (c.f., Gillison et al., 2009) , there have been few efforts to conduct SCI-specific syntheses. Noreau and Shephard (1995) conducted the first published review of this body of research. They reviewed the beneficial influences that different forms of LTPA can have on secondary health complications, disability, handicap, and aging, and the implications of these influences on QOL. Noreau and Shephard (1995) noted that the majority of studies measured objective QOL, and suggested that future research measuring both the objective and subjective aspects of QOL would establish a more comprehensive understanding of the LTPA-QOL relationship. More recently, a meta-analysis examining the relationship between LTPA and subjective well-being and life satisfaction (i.e., subjective global QOL) demonstrated significant small to medium effects (ES = 0.25 and 0.23, respectively; Martin Ginis, Jetha, Mack, & Hetz, 2010) . Martin Ginis and colleagues (2010) also found small significant effects for the relationship between LTPA and subjective indices of depression (i.e., subjective psychological QOL; ES = 0.22). While this meta-analysis expanded on Noreau and Shephard's (1995) recommendations for analyzing subjective QOL, only the subjective global and psychological QOL domains were assessed, leaving the influence of LTPA on the other QOL domains unclear. Since QOL literature suggests that the effect of LTPA on QOL may differ depending on QOL domain (Taylor et al., 2004) , examining the association between both LTPA and global QOL and LTPA and each QOL domain will allow for a broader understanding of the LTPA-QOL relationship among people with SCI. Such elaboration would identify gaps in the LTPA-QOL literature and generate a conceptualization of which domains may benefit the most from a LTPA intervention aimed at improving QOL (Skevington & O'Connell, 2004) . Thus, to extend Noreau and Shephard's (1995) and Martin Ginis and colleagues' (2010) syntheses, the primary purpose of this systematic review was to examine the relationship between LTPA and QOL among people with SCI by focusing on both objective and subjective QOL, as well as its specific domains (physical, psychological, social) and global QOL. Our goal was to determine (a) if LTPA is associated with changes in subjective and objective QOL, and (b) whether positive relationships tend to emerge in the three QOL domains (physical, psychological, social) and global QOL.
Methods

Identification and Inclusion of Studies
Five computer databases (Embase, CINAHL, Medline, PsychINFO, and SPORTDiscus) were used to identify relevant studies of LTPA and QOL among people with SCI that were published before November 2011. In total, 12 PA and 21 QOL search terms were used for the literature search (see Appendix A for a complete list of search terms). The reference lists of review articles and relevant studies were also manually searched for studies that may have been missed with the computer search.
A total of 33 studies met the following inclusion criteria. First, all study participants had a SCI. Second, LTPA data were collected by self-report (e.g., questionnaires) or observational (e.g., exercise capacity) outcome measures, or the study authors categorized the participants as active/inactive or athlete/nonathlete. The categorization of study participants as "active" versus "inactive" ranged from participation in at least one exercise session per week versus no exercise per week (Lannem et al., 2010) , to participation in an exercise intervention group compared with a control group . The categorization of study participants as "athletes" ranged from participating in sport at least once every two weeks for the past 3 months (Foreman et al., 1997) , to sports integrated into one's weekly routine at least four hours per week (Hanson et al., 2001) , to one to 18 years of experience in competitive sport (Paulsen et al., 1990) . While physical activity can encompass all types of activity (including exercise, sport participation, activities of daily living, and occupational activities), we focused on studies that examined sport participation and/or LTPA that is done for increasing or maintaining some aspect of physical fitness (e.g., muscular endurance and/or strength, cardiovascular endurance, body composition, balance, flexibility, etc.). Third, the study included at least one direct or indirect measure of QOL. We chose to include both direct measures of QOL (e.g., Satisfaction with Life Scale) and indirect measures of QOL (e.g., Epidemiological Studies Depression Scale, State Trait Anxiety Scale) given that there are a limited number of studies that examine the direct link between LTPA and QOL among individuals with SCI. It is reasonable to consider some psychological deficits (such as depression and anxiety) as indirect measures of QOL, as they consistently emerge as negative correlates of QOL in the SCI population (Dijkers, 1999; Mortenson, Noreau, & Miller, 2010) . Since we conceptualized QOL according to both Dijkers' (2003 Dijkers' ( , 2005 ) QOL framework ( Figure 1 ) and the existing literature on the LTPA-QOL relationship, we searched for studies that included measures of global QOL and any of the three QOL domains (physical, psychological, social) using objective and/ or subjective conceptualizations of QOL. Traditionally, "objective QOL measures" can be completed by someone external to the individual and assess multiple indicators of "good things in life," while "subjective QOL measures" ask individuals to rate something that only they can answer (Dijkers, 2003) . However, to be consistent with our conceptualization of objective QOL as "What I achieve," we considered measures to be "objective" if they asked the participant to rate their reality (i.e., achievements, experiences, symptoms). In line with our conceptualization of subjective QOL as "What I think or feel about my achievements in line with my expectations," we considered measures to be subjective if they asked participants to rate their affective and/or cognitive response to the congruency between their achievements and expectations. Finally, the study must have included information about the statistical significance of the QOL results.
Data Extraction, Coding, and Analysis
Sample characteristics, experimental design and methods, PA measure, QOL measure(s) and domain(s), and study results were extracted from the studies. Frequency tables were created to summarize the literature search findings according to whether the study measured subjective or objective QOL. Study results were further divided based on whether they reported a positive, a negative, or no relationship between LTPA and global QOL or the physical, psychological, or social domains.
Results
Literature Search
The 33 studies that met the inclusion criteria (Table 1) had sample sizes ranging from 3-1034 participants. In terms of study design, almost half of the studies were cross-sectional (n = 16) while others were prepost single group (n = 8), randomized controlled trials (n = 5), nonrandomized experimental (n = 2), longitudinal descriptive (n = 1) and a controlled case report (n = 1). In total, 38 different QOL measurements were included (see note at bottom of Table 1 ), and 110 different analyses examining the LTPA-QOL relationship were reported. Information extracted from each study is presented in Table 1 . Table 2 shows the studies that reported positive, negative, and no relationships between LTPA and QOL.
General Findings
Regardless of QOL domain, the majority of study analyses (n = 84) showed a significant positive relationship between LTPA and QOL. Only five analyses reported a significant negative relationship between LTPA and QOL, while 21 analyses reported a nonsignificant LTPA-QOL relationship. A larger number of studies reported results for objective QOL (n = 67) compared with subjective QOL (n = 43). In terms of the three QOL domains, most studies reported psychological (n = 46) and physical (n = 35) QOL, whereas relatively few reported social QOL (n = 16). Global QOL was reported in 13 analyses.
Objective QOL
Of the 67 analyses reporting on objective QOL, the majority measured the objective psychological domain (n = 40). The distribution of the remaining analyses can be found in Table 2 (objective global, n = 3; objective physical, n = 17; objective social, n = 7). Among the 67 analyses, the relationship between LTPA and objective QOL was significantly positive in 46 analyses, whereas three analyses showed a significant negative relationship (all in the objective psychological domain) and 18 analyses showed no significant relationship (objective global, n = 1; objective physical, n = 5; objective psychological, n = 10; objective social, n = 2).
Subjective QOL
Of the 43 analyses reporting on subjective QOL, the majority measured the subjective physical domain (n = 18). The distribution of the remaining analyses can be found in Table 2 (subjective global, n = 10; subjective psychological, n = 6; subjective social, n = 9). Among the 43 analyses, the relationship between LTPA and subjective QOL was significantly positive in 38 analyses, whereas two analyses showed a significant negative relationship (both from the subjective physical domain) and three analyses showed a nonsignificant relationship (subjective global, n = 2; subjective physical, n = 1).
Discussion
The purpose of this systematic review was to examine the relationship between LTPA and QOL among people with SCI by focusing on both objective and subjective QOL and the specific domains (physical, psychological, social) and global QOL within each. Our first objective was to determine if LTPA is associated with changes in objective and subjective QOL. Overall, LTPA was found to be positively associated with both objective and subjective QOL among individuals with SCI, with relatively few studies showing a significant negative or no significant relationship between LTPA and QOL. Given the documented physical, psychological, and social benefits of LTPA for persons with SCI (Boschen et al., 2008; Hicks et al., 2011; Martin Ginis et al., 2010; Noreau & Shephard, 1995; Wolfe et al., 2010) , these (Rudman, Redwick, Raphael, & Brown, 1995) ; QWB-Quality of Well Being Scale (Kaplan, 1994) ; SAWS-Satisfaction with Abilities and Well-being Scale (Katz,& Alfieri, 1997) ; SCS-Secondary Conditions Scale (Seekins, Smith, McCleary et al., 1990) ; SDS-Self-rating Depression Scale (Zung, 1965) Bruin et al., 1994) ; SPEQ-Self Perception in Exercise Questionnaire (Sørensen, 1997) ; SRHS-Self Rated Health Scale ; STAI-State-Trait Anxiety Inventory (Speilberger, Gorsuch, & Lushene, 1970) ; STAI-X2-State-Trait Anxiety Inventory, Form ×2 ; SWLS-Satisfaction with Life Scale (Diener, Emmons, Larsen, & Griffin, 1985) ; TSCS-The Tennessee Self-Concept Scale (Roid, 1988) . Note. Superscript denotes number of analyses from a given study ID showing the given relationship. A positive relationship indicates favorable significant relationship between LTPA and QOL (i.e., decreased anxiety or depression associated with LTPA participation, indicated by + in Table  1 ), a negative relationship indicates a significant unfavorable relationship between LTPA and QOL (i.e., increased depression with increased LTPA, indicated by-in Table 1 ), and no relationship indicates a nonsignificant relationship between LTPA and QOL (indicated by Ø in Table 1 ).
* Participants with unrealistic treatment expectations had increased depression and hostility, however those with realistic expectations showed no relationship between PA and QOL construct. ** Participants with incomplete lesions (n = 69) reported negative subjective physical QOL; however, participants with complete lesions (n = 47) reported positive subjective physical QOL.
results are not particularly surprising. Presumably, the increase in achievements, abilities, and opportunities that result from engaging in LTPA increase the congruency (i.e., decrease the discrepancy) between one's achievements and expectations (increase objective QOL), and thus lead to a more positive cognitive or affective response to the level of congruency (increase subjective QOL). Our second objective was to determine the QOL domains in which positive relationships between LTPA and QOL tend to emerge. For the domains (physical, psychological, and social) and global QOL within both objective and subjective QOL, the majority of studies reported significant positive relationships with LTPA. Because the pattern of results for objective and subjective QOL were generally the same within each domain, the results for each will be discussed concurrently.
QOL-Physical Domain
A large number of studies found a positive relationship between LTPA and QOL associated to physical domain. These findings are not surprising given that LTPA improves strength, aerobic fitness, and physical functioning in people with SCI . When people notice these improvements, they are more likely to report increases in their objective physical QOL, as well as greater satisfaction with physical ability (i.e., subjective physical QOL; Martin Ginis, Latimer, Brawley, Jung, & Hicks, 2006) .
Of note, only two studies reported a negative relationship and five studies showed no significant relationship between LTPA and physical QOL. Moderating variables and measurement issues may explain these findings. For instance, the negative relationship in Lannem, Sorensen, Lidal, and Hjeltnes (2010) may be accounted for by injury characteristics; that is, participants with incomplete lesions (n = 69) reported increased negative subjective physical QOL while participants with complete lesions (n = 47) reported increased positive subjective physical QOL as a result of participating in LTPA. The authors suggest that individuals with incomplete lesions may not use a mobility aid for activities of daily living; therefore, engaging in LTPA may cause physical fatigue affecting the subsequent performance of activities of daily living, and thus decreasing their subjective physical QOL (i.e., their expectations for their ability to perform activities of daily living following LTPA participation are greater than their ability to do so). Thus, injury characteristics may moderate the LTPA-QOL relationships. Other studies may have produced null findings because of the sensitivity of the QOL measure used. For example, Hicks, Adams, and colleagues (2005) measured objective physical QOL with the Instrumental Activities of Daily Living Scale (IADL; . The authors suggested that some of the IADL items (e.g., ability to manage money, use phone, do laundry) are insensitive to change following exercise interventions. Thus, when investigating the LTPA-physical QOL relationship, it is important to choose measures that are responsive to the effects of LTPA.
QOL-Psychological Domain
QOL associated to psychological domain was the most frequently studied QOL domain, although more studies reported objective psychological (n = 40) than subjective psychological (n = 6) QOL. This discrepancy is probably due to the fact that there exists a greater number of measures addressing one's symptoms (e.g., anxiety, depression, mood, etc.) than one's satisfaction with one's emotional well-being (i.e., more measures assess objective psychological than subjective psychological QOL). All of the analyses reporting subjective psychological QOL and most of the analyses reporting objective psychological QOL had a positive relationship with LTPA.
These positive findings align with Martin Ginis and colleagues ' (2010) results that demonstrate that LTPA leads to increases in psychological well-being among individuals with SCI. Several mechanisms for this positive relationship have been proposed (Lox, Martin Ginis, & Petruzzello, 2010) . For example, while exercising, the body produces endorphins, or natural painkillers, that make one "feel better" after exercise participation. Engaging in LTPA may also help regulate the hormones (e.g., serotonin, norepinephrine, and dopamine) that control emotions. It has also been suggested that LTPA participation provides a sense of accomplishment or mastery, enhancing perceptions of self-worth and control. These potential mechanisms may help explain the large number of analyses that reported a positive LTPA-psychological QOL relationship.
Three studies reported a negative LTPA-psychological QOL relationship. In these studies, participant characteristics, such unrealistic expectations of the extent to which LTPA may improve their QOL, may have moderated the relationship between LTPA and QOL. For instance, participants in Bradley's (1994) study who expected, but did not achieve, an increase in physical function after an exercise intervention had an increase in depression scores (i.e., decreased objective QOL). The author noted that removal of these participants from the analysis would have eliminated the significant negative LTPA-QOL relationship. Several studies also reported no relationship between LTPA and psychological QOL. It is possible that the LTPA interventions in these studies were not of sufficient duration, intensity, or frequency for participants to reap the psychological QOL benefits.
QOL-Social Domain
Turning to QOL associated to the social domain, a similar number of analyses examined this domain within objective and subjective QOL. The majority of analyses reporting objective social QOL and all of the analyses reporting subjective social QOL found a positive relationship with LTPA. This is intuitive as LTPA, such as going to a gym or participating in a sport, affords opportunities for social participation and integration (Noreau & Shephard, 1995) . These experiences may lead to an increase in one's social networks (i.e., increased social achievement, or objective social QOL), which can impact satisfaction with one's social achievements (i.e., increased subjective social QOL). Although two studies found no relationship between LTPA and social QOL, small sample size (n = 3) likely accounts for one of these results, and participant characteristics likely accounts for the other. Specifically, Manns and Chad (1999) suggested that participants with tetraplegia (n = 17) had more difficulty fulfilling their social roles than participants with paraplegia (n = 21); however, all participants were grouped together in the analyses without considering level of injury as a moderator. More research investigating the relationship between LTPA and the moderators of social QOL is warranted before conclusions can be made.
Global QOL
Global QOL accounted for only 13 of the 110 analyses in the present review. Because it is difficult for researchers to define and understand this domain, it is not often measured (Dijkers, 2003) . Nevertheless, 10 analyses reported a positive relationship between LTPA and global QOL. These 10 studies also found a significant positive relationship between LTPA and physical QOL, suggesting that the physical domain and global QOL may be related. Although the reason for this link has not been investigated, it is possible that people with SCI rely heavily on their physical QOL to inform their global QOL perceptions (van Koppenhagen et al., 2009) .
No significant relationships between LTPA and global QOL were seen in three of the 13 analyses. Similar to social QOL, this lack of significance may be accounted for by small sample size (n = 3, Effing, van Meeteren, van Asbeck, & Prevo, 2006; n = 3, Protas et al., 2001) and failure to account for participant level of injury (e.g., Manns & Chad, 1999) .
Implications for Research
Observations from this review have implications for future research on the LTPA-QOL relationship.
Integration of QOL Frameworks. An integrated conceptualization of QOL is necessary when examining the LTPA-QOL relationship among people with SCI. As noted in the introduction, differences in the conceptualizations of QOL in the LTPA and SCI literatures make it challenging to synthesize research findings. Researchers examining this relationship in this population should collaborate to ensure a unified foundation for future research.
Measurement of QOL. Thirty-eight different QOL measures were used in the 33 reviewed studies; these are just some of the myriad of published QOL measures (Dijkers, 2003) . As noted by Dijkers (2003) , administering several different measures within one QOL domain to the same group of participants would be useful, and is recommended, for honing in on the most suitable QOL measures for the SCI population. This would allow for greater consistency in the assessment of the LTPA-QOL relationship. In addition, as noted above, researchers interested in the LTPA-QOL relationship should ensure that the QOL measures that are included in their studies are responsive to the effects of LTPA.
Greater Emphasis on Certain QOL Categories. The majority (61%) of analyses reported on objective QOL. This disproportionate emphasis on objective QOL in SCI and LTPA literature was noted by Noreau and Shephard (1995) nearly two decades ago. Subjective QOL has gained attention in recent years; however, in line with Dijkers (2003) model, both objective and subjective QOL are necessary for a comprehensive understanding of one's QOL. As such, more research examining subjective QOL and its relationship with LTPA is recommended. Further, the existing literature focuses on the physical and psychological domains related to QOL while very few studies examine the social domain and global QOL in both an objective and a subjective approach. For example, very few analyses examined objective global QOL (n = 3) and those that did had mixed findings (two found a positive relationship, one found no relationship). Since QOL is a multifaceted construct, future research should aim to include both objective and subjective QOL measures assessing all QOL categories in the same study to bolster our understanding of how LTPA influences QOL as a whole.
Investigation of Moderators .
As noted above, participant characteristics-such as injury level and characteristics (c.f. Lannem et al., 2010; Manns & Chad, 1999) and expectations of intervention effects (c.f. Bradley, 1994 )-may influence the LTPA-QOL relationship. Researchers should be mindful of these variables, as well as other potential moderators, when they analyze their study results.
Implications for Practice
The findings from the current study also have potential implications for practice. Knowing which QOL categories can benefit from LTPA will allow for practical targeting of these categories in future LTPA interventions (Skevington & O'Connell, 2004) . For example, a positive relationship between LTPA and psychological QOL was seen more often when individuals with SCI had a longer or more contact-intensive LTPA intervention (e.g., Alexeeva et al., 2011; Ditor et al., 2003; Hicks, Adams, et al., 2005; Hicks, Martin, et al., 2003; Martin Ginis et al., 2003; Semerjian, Montague, Domingue, Davidian, & de Leon, 2005) . In addition, a positive relationship between LTPA and social QOL was seen when individuals participated in a contact-intensive LTPA intervention or was considered an "athlete" compared with nonathletes (e.g., Dallmeijer & van der Woude, 2001; Hanson, Nabavi, & Yuen, 2001; Stevens, Caputo, Fuller, & Morgan, 2008; Tawashy, Eng, Lin, Tang, & Hung, 2009) . It is possible that LTPA interventions lead to the greatest improvements in QOL when they are socially interactive and require individuals with SCI to engage in LTPA at a high intensity and/or frequency. Of note, interventions that have participants engaging in the amount of LTPA recommended by the Physical Activity Guidelines for Adults with SCI (Martin Ginis et al., 2011; i.e., moderate to vigorous intensity aerobic training for at least 20 min twice a week, and strength-training LTPA at least twice a week) may be more likely to see changes in QOL outcomes. Health care and health promotion practitioners should consider these findings and guidelines when designing and implementing LTPA interventions that aim to increase the QOL of the SCI population.
Limitations
While the current review has important research and practical implications, it also has some limitations. Compared with other populations, the body of literature examining QOL among individuals with SCI is small. As such, we included both direct and indirect measures of QOL to order to increase the number of analyses for comparison. However, the authors of the studies may not have intended for their study, or the measures used, to be interpreted in a QOL framework. For example, many of the studies that examined QOL associated to the psychological domain were not studies about psychological QOL per se, but they examined emotional well-being and/or psychological health. A discussion about the psychometric properties of the individual QOL measures is beyond the scope of this paper; however, readers are encouraged to refer to Ravenek, Ravenek, Hitzig, and Wolfe (2012) for a thorough discussion of the suitability of QOL measures as they relate to LTPA participation in persons with SCI. In brief, Ravenek and colleagues (2012) provide several recommendations for selecting QOL outcome measures for LTPA studies among the SCI population: 1) choosing a QOL measure that is domain-specific to LTPA participation (i.e., a physical QOL measure versus a global QOL measure); 2) pairing objective and subjective QOL measures to broaden our conceptual understanding of QOL; and 3) pairing new QOL measures with existing measures that are psychometrically validated for use among individuals with SCI. These recommendations should be kept in mind when interpreting our data and planning subsequent studies examining the LTPA-QOL relationship.
Second, we did not extract effect sizes from the studies, as a quantitative synthesis was beyond the scope of our objectives. However, a prior meta-analysis showed the magnitude of association between LTPA and QOL to be .23-.25 for the subjective global domain and .22 for the subjective psychological domain , which suggests that overall, the direct relationships between LTPA and QOL may be characterized as small. This characterization does not account for potential moderators [e.g., injury level and characteristics (Lannem et al., 2010; Manns & Chad, 1999) ; participant expectations (Bradley, 1994) ], or the possibility that the LTPA-QOL relationship is an indirect (i.e., mediated) relationship. Lastly, it should be noted that the robustness of the results from individual studies may be influenced by the type of study conducted and the sample size. For example, results from small cross-sectional studies may not be as reliable as those from large randomized controlled trials. Readers should consider these study design issues when interpreting our results.
Conclusion
The current review expands on previous syntheses (Noreau & Shephard, 1995; Martin Ginis et al., 2010) of the LTPA-QOL literature among people with SCI by focusing on both objective QOL and subjective QOL, as well as the four specific QOL domains within each (physical, psychological, social, and global). The existing literature suggests that, in general, LTPA is positively associated with both objective and subjective QOL. Further research is needed to both broaden our understanding of LTPA on QOL domains, particularly the social and global QOL domains, and to examine the role of moderators on the LTPA-QOL relationship among people with SCI. Such research would ultimately inform the development of LTPA interventions to help bolster QOL in persons with SCI.
3. We acknowledge that Dijkers' (2003 Dijkers' ( , 2005 QOL framework is incongruent with the conceptualization of QOL and its domains in the LTPA literature. However, excluding the domains from our review would fail to provide an accurate representation of the LTPA and QOL literature conducted over the past 25 years (c.f. McAuley et al., 2006; Rejeski, Brawley, & Shumaker, 1996) . For these reasons, we have employed a hybrid approach to conceptualizing QOL in the present review.
